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A choke-coll fixture for miniature motors. 

(57) Choke cotts are housed in longitudinal reces- 
ses fonned in an end bell closing an end of a 
motor housing in such a manner that enables 
the ends of the choke coils to be locked when 
the choke coils are inserted into the recesses in 
the longitudinal direction. Tenminals having flat 
portions for pushing the other ends of the 
choke coils at portions electrically connecting 
to the end of the choke colls are locked to the 
end bell. 
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This invention relates to a mechanism for mount- 
ing choke coils incorporated in an end bell closing an 
end of a motor housing. The invention is particularly 
concerned with such a mechanism that is effective 
when a miniature motor is used for an automotive fuel 
pump. 

Choke coils used in miniature electric motors are 
normally assembled by inserting a softfenrite in a coil, 
and securing the assembly with adhesive. This is a 
time-consuming and laborious technique, and can 
lead to inaccuracies in the positioning of the coil if the 
adhesive does not completely cure. Further, adhe- 
sives are required which can continue to function in 
the presence of gasoline if the motor is to be used for 
an automotive fuel pump, and suitable such adhe- 
sives are expensive. 

The present invention addresses the aforemen- 
tioned problems. The choke-coil fixture for miniature 
motors of this invention is used in miniature motors in 
which coke coils are housed in recessed fomned in an 
end bell closing an end of a motor housing. Recesses 
for housing the choke coils are adapted to engage 
with ends of the choke coiis when the choke coils are 
inserted into the recesses in the longitudinal direction. 
Terminals are provided having flat portions for push- 
ing the other ends of the choke coils at portions elec- 
trlcalty connecting to the lead ends of the choke coils, 
and engaging portions for engaging with the end bell. 

The prefenred choke-coil fixtures of the invention 
have terminals each comprising a positioning portion 
for positioning the terminal with respect to the lead 
end of the choke coil, and a cylindrical portion for en- 
gaging with and connecting to a power-feeding con- 
necting pin. The cylindrical portion may be adapted to 
be flexible in size by being plastiGally defonmed^ 

I n another preferred feature, a fixture of the inven- 
tion can have washers for insulating the other lead 
ends and the terminals by engaging with the choke 
coils inserted into the recessed. 

Some embodiments of the invention and some 
examples of choke coil fixtures of the prior art will now 
be described by way of example and with reference 
to the accompanying schematic drawings wherein: 

Figures 1 Is an exploded view showing the prin- 
ciple components of a choke coil fixture according 

to an embodiment of the invention; 

Figure 2 is a side view of the end bell shown in 

Figure 1 ; 

Figure 3 Is a side view of a terminal of the kind 
shown in Figure 1 ; 

Figure 4 is an enlarged detail sectional view 
showing a choke coil fitted in the end bell of Fig- 
ure 1; 

Figure 5 is a perspective view of the assembled 
end bell of Figure 1; 

Figure 6 is a bottom plan view of a choke-coil 
housing recess; 

Figure 7 is a perspective view of an alternative 



fonm of tenminai; 

Figure 8 illustrates the connection of lead ends to 
terminals; Figure 9 is a plan view of another alter- 
native form of terminal; 
5 Figure 10 is an elevation of the terminal shown in 

Figure 9; 

Figure 1 1 illustrates the attachment of the ele- 
ment of Figure 10 to an end bell; 
Figure 12 shows two forms of insulating washer 
10 for use in this invention; 

Figure 1 3 is a further perspective view of a choke 
coil; 

Figure 14 shows a choke-coil housing recess; 

Figure 15 shows a housing recess with a choke 
15 coil installed. 

Figures 16 to 18 show the known assembly of a 

soft fen'ite and a coil into a choke coil; 

Figure 19 is a perspective view of an end bell of 

the prior art with recesses for housing choke coils; 
20 Figure 20 illustrates how a choke coil Is housed 

in a recess; 

Figure 21 shows the extemal appearance of a 
miniature motor. 

Figure 22 shows in cross-section an alternative 
25 arrangement of the prior art for the connection of 

supply pins; 

Figures 23 and 24 show the longitudinal installa- 
tion of a choke coil in a housing recess provided 
on an end belL 

30 Known fixtures for a miniature electric motor will 

first be described with reference to Figures 1 6 to 24. 

A choke coll 41 is completed by inserting a soft 
ferrtte 42 to which adhesive 44 is applied onto a coil 
43 formed by winding an insulated wire, and then dry- 

35 in g the adhesive 44. 

In the miniature motor shown in Figure 21 a rotat- 
ing shaft 92 protrudes from an end of a housing 91, 
and terminals 73 and 73' for feeding power from a 
power source (not shown) are provided on the outer 

40 surface of an end bell 61 closing the other end. 

On the inner end surface of the end bell 61 shown 
in Figure 19 are recesses 72 and 72' for housing 
choke coils 41 . Tenminai ends 74 and 74' electrically 
connected to the tenminals 73 and 73', brushes 75 and 

45 75', and tenninals 79 and 79', are also mounted on the 
end bell 61. At least one rib 76 is formed inside each 
of the choke-coil housing recesses 72 and 72'. Once 
installed, each choke coil is held in place by the press- 
fit between the three ribs 76 in the example shown. 

50 The coil 43 formed by an insulated wire Is apt to 

be defonmed by extemal force. When the soft fem'te 
42 is inserted in the coil 43 and bonded thereto the 
choke coil 41 is not readily deformed even when 
press-fitted into the choke-coil housing recess 72 be- 

55 cause a certain strength is imparted to the choke coll 
43. The soft fenite 42 which Is bonded to the coil 43 
with the adhesive 44 is not readily dislodged from the 
recess 72. 
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The lead ends 45 and 45' of the choke coil 41 
housed in the choke-coil housing recess 72, as de- 
scribed above, are temporarily hooked on notches 77 
formed at terminal ends 74, and then electrically con- 
nected to the notches 77 by soldering. 

Connecting pins ':;onnected to a power source 
(not shown) are co':n dieted to the temiinals 73 of the 
miniature motor having the aforementioned construc- 
tion. In use, current is fed to an end of the connecting 
pins and flows via the terminal 73. the terminal end 74, 
the choke coil 41, the tenminal 79, and the brush 75'. 
to a commutator (not shown), and returns along the 
opposite path to the tenminal 73' to drive the motor in 
the normal manner. 

Because the soft femte 42 and the coil 43 are 
bonded with adhesive 44 in the motor just described, 
substantial time and labour is involved in applying and 
drying the adhesive. Further, because a motor used 
in an automotive fuel pump is immersed in gasoline, 
the adhesive 44 must be of a special type whose 
bonding strength does not deteriorate even when im- 
mersed in gasoline. In the prior art, the use of such an 
adhesive to bond the soft ferrite 42 to the coil 43 leads 
to increased cost. Additionally, when the choke coil 41 
is press-fitted in the housing recess 72 formed on the 
end bell 61, if the size of the rib 76 ts too large, the 
choke coil 41 cannot be received in the recess 72, and 
if the size of the rib 76 is too small, the choke coil will 
not be secure. Thus, the size and shape of the rib 76 
must be strictly controlled. 

In the prior art, however, the size of the choke coil 
41 shown in Figure 18 and the choke-coil housing re- 
cess 72 shown in Figure 1 9, and the relative positions 
of the lead ends 45 and 45' of the choke coil 41 are 
not neeessarlly kept constant. As a result, the lead 
ends 45 and 45' have to be drawn to the tenminal ends 
74 and 74' and to the tenninals 79 and 79'. 

The lead ends 45 and 45' are press-fitted to 
grooves formed on the tenminal ends 74 and 74' and 
the tenninal 79 and 79' and then soldered. For this 
reason, the lead ends 45 and 45' and the tenminal 
ends 74 and 74' and the tenminals 79 and 79' are con- 
nected with a small contact area in a state where they 
intersect with each other at right angles. The reliability 
of electrical connection with an extremely small con- 
tact area tends to depend on the state of soldering. 

In a miniature motor having a terminal 73 of a 
shape shown in Figure 21, the end bell 61 made of an 
insulating material and the tenminal 73 made of an 
electrically conductive material have to be Integrally 
moulded using an insert. This tends to increase man- 
ufacturing cost. To cope with this, a consbuction as 
shown in Figure 22, has been developed. 

In the construction shown in Figure 22 in which 
the end bell 61 and a cylindrical portion 64 of a tenmi- 
nal 62 are permanently fitted to each other, connect- 
ing pins (not shown) for feeding power from a power 
source are press-fitted to the cylindrical portions 64 of 



the terminals 62, To positively press-fit the connecting 
pins into the cylindrical portions 64, however, the dis- 
tance between the two cylindrical portions (that is, for 
accepting positive and negative connecting pins, 

5 though another cylindrical portion is not shown in the 
Figure) and the distance between the two connecting 
pins for inserting into the two cylindrical portions 64 
must be strictly controlled. Control of the dimensions 
of these parts tends to increase the manufacturing 

10 cost of miniature motors. Lowering quality control to 
obtain inexpensive parts could lead to reduced reli- 
ability of miniature motors due to the use of parts of 
poor dimensional accuracy. 

In Figures 23 and 24, a choke coil 1 1 consists of 

15 a coil formed by winding an insulated wire and a soft 
femte 12 inserted into the coil. An end bell 31 closing 
an end of a motor housing (not shown) has a choke- 
coil housing recess 32 for accommodating the choke 
coil 11. When assembling a miniature motor, the 

20 choke coil 11 is inserted into the choke-coil housing 
recess 32, and then the adhesive 41 is applied to the 
choke-coil housing recess 32 in such a manner as to 
wrap the entire choke coil 11. 

A lead end 13 of the choke coil 11 is electrically 

25 connected to the terminal 21 and the other lead end 
14 to a terminal of a brush holder (not shown). 

In this arrangement however, the entire choke 
coil 1 1 is covered with the adhesive 41 and housed in 
the choke-coil housing recess 32. Thus, the choke 

30 coil 1 1 has low heat dissipation properties. Further- 
more, there is a limit in reducing the size of the choke 
coil 1 1 because the dimensions of the choke coil 1 1 
are governed by heat dissipation properties. More- 
over, and as in the arrangement described previously, 

55 the use of the adhesive 41 to fit the choke coil i 1 to 
the choke-coil housing recess 32 requires time and la- 
bour to apply the adhesive to the choke coil 1 1 . and 
the same problems arise from the use of the motors 
in an automotive fuel pump, where they are immersed 

40 in gasoline. In addition, there is a fear of improperiy 
positioning the choke coil 1 1 in the choke-coil housing 
recess 32 if the choke coil 1 1 happens to be moved 
by mistake before the adhesive 41 is cured. This could 
result in unstable accuracy in the relative position of 

45 the choke coil 1 1 with respect to the terminal 21 or a 
bnjsh-holder terminal (not shown). 

As shown in Figure 1, on the outside surface of 
an end bell 31 embodying this invention and dosing 
an end of a miniature-motor housing, are fonmed 

50 choke-coil housing recesses 32 and 32' for housing 
choke coils 11 and 11'; locking portions, 33 and 33' 
for fixedly fitting tenminals 21 and 21 ' for retaining soft 
ferrites 12 and 12' of the choke coils 11 and 11' 
housed in the choke coil housing recesses 32 and 

55 32"; and terminal engaging recesses 34 and 34' for 
engaging with cylindrical portions 22 and 22' of the 
tenminals 21 and 21'. Also shown are a motor shaft 36; 
an opening 37 for inserting a check valve when gaso- 
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line is present in a space between the rotor and the 
staton a projection 38 for preventing the retaining por- 
tions of the tennninal 21 and 21 ' from moving. A brush- 
holder tenminal inserting hole (not visible in the Fig- 
ure) is additionally provided. 

As shown In Figure 2. on the opposite side of the 
end bell 31 are fitted brush holders 15 (only one is 
shown) to which bmshes 17 (only one is shown) are 
installed by inserting brush-holder tenninals 18 and 
19 into the brush-holder inserting holes described 
above. The brush holders 15 and 15' have pigtails 16. 

The terminal 21 shown in Figure 3 consists of a 
cylindrical portion 22 formed into a cylindrical shape 
to accommodate a connecting pin (not shown) when 
the miniature motor is connected to an external power 
source (not shown), an engaging portion 23 for en- 
gaging with the locking portion 33 of the end bell 31, 
and a fiat portion 24 for electrical ly connected to lead 
ends 1 3 or 1 3' of the choke coil 1 1 shown in Figure 1 . 

The choke-coil housing recess 32 formed on the 
end bell 31 has at least one rib 35 formed on the bot- 
tom thereof as shown in Figures 4 and 6, 

The choke coils 11 and 11' are inserted into the 
Inside of the choke-coil housing recesses 32 and 32' 
with the lead ends 13 and 13' directed upwards. The 
ends of the soft fenrites 12 and 12' inserted into the 
choke coils 11 and 11' are forced onto the rib 35 
formed at the bottom of the choke-coil housing re- 
cesses 32 and 32'. Next, the cylindrical portions 22 
and 22' and the engaging portions 23 and 23; of the 
tenminals 21 and 21' are engaged with the terminal 
engaging recesses 34 and 34' and the locking por- 
tions 33 and 33'. 

Simultaneously with the installation of the termi- 
nals 21 and 21', the flat pOi ucns 24 and 24' Oi uiS ter- 
minals 21 and 21' push the top of the choke coils 11 
and 11'. The lead ends 13 and 13' of the choke coils 
1 1 and 11 ' are bent to an angle of 90 degrees and sol- 
dered to the flat portions 24 and 24' of the tenrtinals 
21 and 21'. 

The other lead ends 14 and 14' of the choke coils 
11 and 11' are electrically connected to the brush- 
holder terminals 18 and 1 8' by soldering, for example. 
In this way, the choke coils 1 1 and 11 ' are fixedly fitted 
by the choke-coil housing recesses 32 and 32' provid- 
ed on the end bell 31 and the terminal flat portions 24 
and 24'. 

A miniature motor having the aforementioned 
construction can be connected to a power source by 
the engagement of connecting pins wit the terminal 
engaging recesses 34 and 34'. 

Current fed from one end of the power source 
flows via the cylindrical portion 22 of the terminal 22, 
the fiat portion 24 of the tenninal 21, the lead end 13 
of the choke coil 11 connected to the flat portion 24, 
the coke coil 1 1 , the lead end 14. the brush-holder ter- 
minal 1 8, and from the brush 17 to a commutator (not 
shown) on the motor rotor. The return path is via the 



bnjsh 17', the brush-holder tenminal 18', the lead end 
14' of the choke coil 11', the choke coil 11', the lead 
end 13', the flat portion 24' of the tenninal 21' to the 
cylindrical portion 22' of the terminal 21 '. 

5 According to the above embodiment of the Inven- 

tion, the choke coils are inserted in the longitudinal di- 
rection into the recesses provided on the end bell, and 
fixedly fitted to the recesses by the bottom parts of the 
recesses and the tenninals. Thus, the need for adhe- 

10 sive and labour to apply adhesive to the choke coil is 
eliminated, making it possible to provide an Inexpen- 
sive miniature motor. 

The aforementioned construction prevents the 
choke coil from falling out of the recess provided on 

15 the end bell without increasing the machining accura- 
cy required in press-fitting the choke coil. 

The tenminals 21 and 21' shown in Figure 7 com- 
prise cylindrical portions 22 and 22' fomned at one end 
thereof Into a cylindrical shape to engage the inside 

20 surface thereof with ends of a connecting pin (not 
shown) for connection to an external power source. 
Flat portions 24 and 24' push on the ends of soft fer- 
rites 12 and 12' (refer to Figure 1) and electrically con- 
nect to lead ends 1 3 and 1 3' of the choke coils 1 1 and 

25 11'. Portions 25 and 25' are provided for positioning 
the lead ends 13 and 13' shown in Figure 1 . 

The positioning portions 25 and 25' may be of any 
shape, including notches or grooves, so long as the 
relative positions of the lead ends 13 and 13', and 14 

30 and 14' can be controlled. 

Next, the cylindrical portion 22 and 22' and the 
engaging portions 23 and 23' of the terminals 21 and 
21' are engaged with the tenminal engaging recesses 
34 and 34' and the locking portions 33 and 33'. When 

55 the terminals 21 and 21 ' are installed, the flat portions 
24 and 24' of the terminals 21 and 21 ' push on the top 
ends of the choke coils 1 1 and 11'. 

In this state, the lead end 13 of the choke coll 1 1 
is in such a positional relationship as to make contact 

40 with the posltbning portion 25 of the terminal 21, as 
shown in Figure 8, and bent to an angle of 90 degrees 
and soldered to the flat portion 24 of the terminal 21 
by solder 26. 

In this way. the lead ends 13 and 1 3'of the choke 

45 coils 11 and 11' are easily positioned, and soldered 
with high reliability to the flat portions 24 and 24' hav- 
ing a large contact area. 

Thus, electrical connection between the connect- 
ing pins and the terminals for connection to an exter- 

50 nal power source can be performed easily and posi- 
tively. 

According to this embodiment of the invention, 
the choke coils are inserted in the longitudinal direc- 
tion into the recesses, and the lead ends drawn from 
65 the choke coils in the longitudinal direction are posi- 
tioned by the positioning porttons of the terminals. In 
addition, soidering the choke coils to flat portions of a 
large contact area offers positive and reliable electri- 



4 



7 



EP0 511 876 A1 



8 



cai connection. 

Moreover, since the lead ends are drawn to the 
positioning portions of the terminals by inserting the 
choke coils Into the choke-coil housing recesses, the 
lead ends can be fixedly fitted merely by bending, and 
need not be temporarily hooked to any parts, such as 
notches. In addition, soldering is carried out at flat por- 
tions of the terminals, and molten solder does not flow 
out. As a result, soldering operation and the state of 
soldering can be confirmed easily. 

Figure 9 illustrates still another temninal suitable 
for use in this invention. The tenninals 21 and 21' 
shown in Figure 9 consist of cylindrical portions 22 
and 22', on one end thereof, formed into a cylindrical 
shape for engaging the inside surface thereof with the 
connecting pins (not shown), and engaging portions 
for engaging with the locking portions 33 and 33' of 
the end bell 31 . On the other end thereof, flat portions 
24 and 24' are provided for pushing the top ends of 
the softferrites 12 and 12' (refer to Figure 1) and elec- 
trically connecting to the lead ens 13 and 13' of the 
choke coils 11 and 11'. Portions 25 and 25' are used 
for positioning the lead ends 13 and 13' shown in Fig- 
ure 1. 

The cylindrical portion of the terminal 21 shown in 
Figure 10 is formed by burring. The cylindrical portion 
22 of the terminal 21 is formed in such a fashion that 
the rim of the hole of the cylindrical portion 22 of the 
terminal 21 as a tapered portions, and in such a size 
as to leave a gap between the cylindrical portion 22 
and the terminal engaging recess 34 shown in Figure 
10. 

The positioning portions 25 and 25' of the tenni- 
nals 21 and 21' may be of any shape, notches or 
grooves, so long as the posiiions of the lead ends 1 3 
and 13' can be controlled. The other lead end 14 of 
the choke coil 11 can be electrically connected to the 
baish-holder tenminal 18 by soldering, for example. 

In miniature motors using the aforementioned 
construction, an end of the connecting pins connected 
to a power source (not shown) is inserted into the cyl- 
indrical portion 22 of the terminal 21 . At this time, even 
when there are irregularities in the distance between 
the two connecting pins, with the consequence that 
the distance between the connecting pins does not 
agree with the distance between the two cylindrical 
portions 22, the connecting pins can be inserted Into 
the cylindrical porttons due to plastic defonmation of 
the cylindrical portions 22. The terminal engaging re- 
cess formed on the end bell and the cylindrical portion 
formed on the tenminal in a plastically defomnable 
fashion are engaged with each other with a certain 
gap. This allows the connecting pin to be positively in- 
serted into the cylindrical portion of the tenminal by ak>- 
sorbing some dimensional errors. 

The insulating washer 25 shown in Figure 12 is 
manufactured in the following manner. An insulating 
plate 27 is punched from an insulating sheet material, 



such as a plastic material.into a shape shown in the 
figure, and an opening 28 whose size is larger than 
the diameter of the soft ferrite 1 2 of the choke coil 1 1 , 
which will be describe later, is provided on the insu- 
5 lating plate 27. Then, an inserting hole 29 is provided 
by forming around the opening 28 a daw portion 26 
pointing inwards the opening 28 so as to prevent the 
soft ferrite 1 2 inserted into the Inserting hole 29 from 
being rotated. 

10 In the choke coil of Figure 13, an insulated copper 

wire is wound on a coil 15. and a lead end 13 is drawn 
from the lower part in the figure upwards along the 
winding direction of the coil 15, and the other lead end 
14 is drawn sideways from the upper part of the coil 

15 15. A soft ferrite 12 is inserted In the coil 15. 

In Figure 14, a choke-coil housing recess 32 is 
formed on the end bell, with at least one rib 35 provid- 
ed on the bottom 39 thereof. The choke coil 1 1 is in- 
serted into the choke-coil housing recess 32 provided 

20 on the end bell having the aforementioned construc- 
tion, with the lead end 13 directed upwards. The end 
of the soft ferrite 12 inserted into the choke coil 1 1 is 
press-fitted into the rib 35 formed on the bottom of the 
choke-coil housing recess 32. 

25 Next, the insulating washer 25 is fitted to the soft 

fem'te 1 2. The cylindrical portion 22 and the engaging 
portion 23 of the terminal 21 are engaged with the ter- 
minal engaging recess 34 and the locking portion 33, 
respectively. 

30 As shown in Figure 15, the insulating washer 25, 

which is interposed between the terminal 21 and the 
lead end 13, prevents the lead end 13 and the terminal 
21 from being shortcircuited. 

According to this embodiment of the invention, 
35 because the Insulating washer Is interposed between 
the choke coil and the tenminal, not only the lead end 
of the choke coil is insulated from the temninal, but 
also the distance between the two choke coils Is kept 
at a predetermined value. Thus, the relative positions 
40 of the lead end of the choke coil and the portion at 
which the lead end is connected are kept at a prede- 
termined value, leading to improved accuracy and re- 
liability in automatic soldering. 

Since the choke coil is inserted in the longitudinal 
45 direction into the recess provided on the end bell, and 
the choke coil is fixed in position by the bottom of the 
recess and the terminal, the use of adhesive is elim- 
inated. Thus, time and labour needed to apply and dry 
adhesive can also be eliminated. This helps the man- 
so ufacture of Inexpensive miniature motors. 

As a result of the elimination of the use of adhe- 
sive, small choke coils having good heat dissipation 
properties can be provided. The miniature motors ac- 
cording to this invention are suitable for use in fuel 
55 pumps, etc. 
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Claims 

1. A choke-coil fixture for miniature motors of a type 
In which choke coils are housed in recesses 
formed in an end bell closing an end of a motor 5 
housing* 

CHARACTERISED IN THAT 
the choke colls are inserted in the longitudinal di- 
rection into said choke-coil housing recesses, 
and the ends of said choke coils are locked in io 
place by temninals having flat portions pushing 
the other ends of said choke coils by portions to 
which lead ends of said choke coils are electrical- 
ly connected, the terminals having engaging por- 
tions for locking to said end bell. is 

2. A choke-coil fixture for miniature motors accord- 
ing to Claim 1 wherein the terminals comprise flat 
portions electrically connecting to the lead ends 

of the choke coils and pushing the other ends of 20 
the choke coils; engaging portions for ftxediy fit- 
ting the terminals by locking to the end bell; pos- 
itioning portions for positioning the terminals with 
respect to the lead ends of the choke coils; and 
cylindrical portions for connecting to pins for the 25 
supply of electric power. 

3. A choke-coil fixture for miniature motors accord- 
ing to Claim 1 or Claim 2 Including washers for in- 
sulating the other lead ends from the tenminals by 30 
fitting to the choke coils inserted into the housing 
recesses. 

4. A choke-coil fixture for miniature motors accord- 
ing to any preceding Claim wherein the terminals 3S 
have portions for positioning the terminal relative 

to the choke coil lead ends; and cylindrical por- 
tions for engaging with and connection to power 
supply pins. 
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